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(54) MAGNETO-OPTICAL RECORDING MEDIUM 

(57)Abstract 

PURPOSE: To obtain a magneto-optical recording medium 
having a recording layer having a lar«e angle of Kerr rotation in 
a short wavelength region and a high squareness ratio of a Kerr 
loop, capable of making reproducing light inciderrt through the 
substrate, having superior repetitive rewriting charaoteristics 
and capable of using a resin material as the substrate. 
OONSTITUTION: This magneto-optical recording medium has 
dielectric layers 12, 14 and a recording layer 13 on the 
transparefrt substrate 1. The dielectric layers 12. 14 are layers 
of one or more among silicon nitride, aluminum nitride, zinc 
oxide, indium oxide and aluminum oxide. The compsn. of the 
recording layer 1 3 by atomic ratio is represented by the 
formula (Co1-xPtx)100-a-bMaab (where M is at least one 
among Al, Si, B, Zr, Hf, Ti, Y, So and La, 0.15s<<0,a0. 2<a<15 
and 5:^s25). The recording layer 13 has granular grains and 
grain boundaries arte losing the grains 
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[Claim 1] On a transpareriee substrate, it has a dielectric layer and a recording layer in this order. A disteOtrtc 
layer Silicon nitride. At least one sort of ahjmlmium nitride, a zinc oxide. Indium oxide, and an aluminum oxide is 
included, and a reeording layer is Oo. Pt and M (M). At least one sort and 0 of aluminum, Si, B, Zr Hf, Ti Y. 
Sc. and U are used as a principal component, and it is a -formula about the atomic ratio in a principal 
component. {Co1-x PtsO When expressed wfth 100-a-b Ma Ob, 0.15<=x<=0.80, 2<=a<=1 5. the magneto-t^tic- 
recording mediuntt thait is 5<b)}<b:25. 

tOlaim 2] On a tratttpartehoe substrate, it has a dielectric layer and a recording layer in this order, and a 
recording layer fs Go, Pt, and M (M). At least one sort and 0 of aluminum. Si. B, Zr. Hf, Ti, Y, So, and La are 
used as a principal component and It is a formula about the atomic ratio In a principal componervt. (Col-x Ptx) 
Wfinen expresserf with IKJO-a-b Ma. Ob, The magnetor-optio-recording rrtetcflum which are O.TS<!=x<=0.80, 
2<=a<=15, and 8<3b<s25, and consists of the grain bdunxkries wherw a recording layer surrouncfe irairr-llk« a 
crystal grain child and each crystal grain chilli 

[Claim 3] The raagneto-optlc-reoording medium of deims 1 or 2 whose ramanence ratios of a recordirvg layer 
are 0.95 or more. 

[Claim 4] One magnetor-opt!c-r«>ording medium of claims 1-3 whose vravelength of playback light is 600nm or 

less. 

[Otaim 5] One magneto-optic-racording medium of claims 1-4 whose ratios which a recording layer is 
constituted from a crystal grain child and the grain boundary, and a crystai grain child occupies in a recording 
layer are more than 55 volume %. 

[Claim 8] One magneto-optlc-recording medium of claims 1-5 whose mean particle diameter of the crystal 
grain child of a recording layer a recording layer consists of a crystal grain child and the grain boundary, and Is 
50-200A. 

[Claim 7] One magneto-optic-racording medium of claims 1-6 whose principal components of the grain 
boundary of a recording layer a recording layer consists of a crystal grain child and the grain boundary, and are 
the oxides of M. 

[Claim a] One magneto-optio-recording medium of claims 1-7 whose average width of ftice of the grain 
boundary of a recording layer a recording layer consists of a crystal grain child and the grain boundary, and is 
10-30A. 



tTranslatlon done.] 
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DETAB.ED DESCraPTION — — 

EDrtailed Descr?)tion of the Invention] 
[0001] 

Dndiistrial Application] This invention relates to a magneto-optic^cordinH medium 
[0002] 

[Description of the Prior Art] The needs for various optical memory are increasing in recent years, and active 
researches and developments are made from the ability of a magneto-optic-recordina medium to be rewritten 
in it. It is required for the record Ingredient of a magneto-optio-reeording medium that a car angle of rotation 
is large, that the remanence ratio of a car loop formation is large, that they are perpendicuhir magnetic 
anisotropy films, and that the Curie point should be 200-300 degr«es C, and, generally rare earth-transitiorr- 
metais amorphous alloy thin films, such as TbFeCo, are conventiwially used for it As a means to realize 
densification of a magneto-optic recording, short wavelength-ization of the laser used for the light source is 
considered, and record playback by semiconductor laser with a wavelength of 700nm or less is being realized. 
Moreover, the room temperature oscillation of the semiconductor laser of 400-500nm band is also checked. 
However, since TbFeCo currently used conventionally has the car angle of rotation as small as 0.2 degrees or 
less in a short wavelength region, an ingredient with the large oar angle of rotation in a short wavelength region 
is desired. 

[0003] As an ingredient with the large car angle of rotation In a short wavelength region, the Pt/Co multilayer 
attracts attention and the big car angle of rotation which \s 0.25-0.4 degrees is reported. However, in a 
multilayer, about Inm and Co thidtnese have Pt thickness dramatically as thin as about 0.2-0.5nm, and it is 
difficult to produce the multilayer of tiie same film configuration with sufficient repeatability. Moreover, a 
repeat rewriting property is montiwied to one of the technical problems for putting in practical use the 
magneto-optic disk which uses suoh a multilayer as record film. The magneto-optic disk using the rare earth- 
transition-metals alloy film by which current utilization is carried out is 106. The count of repeat rewriting 
more than a time is attained. However, a Pt/Co multilayer will be thermal influenced of the laser beam which 
will be irradiated if it rewrites repeatedly, and a vertical magnetic anisotrwpy will fall by diffusion by the 
interface of Pt layer and Co layer, Therefore, the count of rewriting is at most 104 It is reported that it Is a 

[0004] To such a Pt/Co multilayer, the Co25Pt75 alloy film is examined and it is reported (reference 
IJ.Magn.SocJpn., Vol.17, Supplement N0.SI, pi 40 (1993)). The CoPt alloy film has a car angle of rotation 
more than a Pt/Co multilayer and an EQC, and sinoe it moreover is not a multilayer, the count property of 
repeat rewriting is superior to the Pt/Co multilayer. However, by the CoPt alloy film, as shown in reference 1, 
if substrate temperature at the time of membrane formation is not made into 200 degrees C or more, an 
angle-of^elevation forni ratio and high coercive force are not acquired. For this reason, there is a ■fault that 
macromolecule resin substrates, such as a polycarbonate, cannot be used. 

[0005] There are the following proposals about the perpendicular magnetic anisotropy films which can be 
formed on the substrate of a room temperature. 

[OOOe] the magnetic thin film which consists of Go, Pt, B, M (M ~ one or more sorts of Ti, Zr, V, Or, Nb, Mo 
Ta, W, Fe, nickel. Si. aluminum, germanium, Ga, In. Sn, Pb. Sb. Bi, P, Se. C, Zn, Cu, Ag, Au, Ru, Pd, arid Re), and 
O is indicated by JP,2-73510.A. In the example of this official report, the magnetic thin film is formed on a 
glass substrate. 

[0007] In case the magnetic thin film which contains either [ at least ] B or MI (MI is one or more sorts of TI, 
Zr, V, Cr, Nb, Mo, Ta, and W) in a CoPt system or a CoPtO system is formed on a substrate, preparing the 
substrate film which consists of a predetermined metal between a sifcstrate and a magnetic thin fitm is 
proposed by JP,2~7351 1,A. In the example of this official report the metal-siAstrate film of thickness 1500 A 

is used. 

[0008] The magnetic thin film containing Co. Pt, B, and 0 is indicated by JP,2-7401 2.A. In the example of this 
ofRoiai report the magnetic thin film is formed on a glass substrate. 

[0009] The magnetic thin film containing Co, Pt M (M is one or more sorts of Ti. Zr. V, Cr, Nb. Mo. Ta, and W) 
and 0 is indicated by JP.2-7401 3,A. In the example of this official report the magnetic thin film Is formed on a 
glass substrate. 

[0010] The magnetic thin film indicated by each [ these ] official report turns into perpendicular magnetic 
anisotropy films, even when it forms on a substrate at a room temperature, but each of these magnetic thin 
films has bad square sh^e nature so that a M-H curve given [ each ] in an ofliclal report etc. may show. 
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When applying to a vertical-magnetic-recording medium, coercive force is importarrt, but when applying to the 
magneto-optic-recording film, a remanence ratio is more important than coercive force. If the remanence ratio 
of the magneto-optlc-recording film is low, high [ C/N ] will not be obtained. 

[001 1] J. /^pLPhys. and vol. -~ it is reported to 67 and 5175 (1990) (reference 2) that the CoPtBO film with a 
thicl^ness of 20nm formed on Pt substrate layer with a thickness of lOnm turrs into perpendicular magnetic 
anisotropy films of coercive force 1 kOe and a remanence ratio 1.0 and that the car angle of rotation In the 
wavelength of 780nm becomes 0.2 degrees. 

[0012] However, when the substrate layer of a metal like Pt was prepared in lOnm or more thing thickness and 
playback light is applied to the racording layer of the majneto-optic-recording medium which carries out 
inoldenoe from a substrate side, playback light is interrifljted and the serious problem that a playback output is 
not obtained substantially arises. Although the configuration, then such a problem to which incidence of the 
light is carried out are not pro<koed from a recording iayw side, with this oonfigurwtion. the medium driving 
gear of a device which the strooture of a medium beoomes complicated and Is different from usual is needed. 
That is. if it is necessary to prepare the matal-eubstrate film, applicattlon to a magneto-optio-rwording 
medium is not realistic. 
[0013] 

[F»r<*lem(s) to be Solved by the Invention] In a short wavelength region, the o^eot of this invention has a 
reoording layer with the hii^i remanence ratio of a car loop formation greatly [ a ear angle of rotation ], and, 
moreover, is offering the magieto-optic-recordtng medium in which it is possible to carry out incidence's of 
the playback light through a substrate, and the outstanding thing for which it has a rewriting property 
repeatedly and a resin ingredient's Is uaed for a substrate Is possible. 
[0014] 

[Means for Solving the Problem] Such an object is attained by one configuration of following the (1) - (8). 
On a transparence substrate, it has a dielectric layer and a recording layer in this order. A dielectric layer (1) 
Silicon nitride. At least one sort of alumimium nitride, a zinc oxide, indium oxide, and an aluminum oxide is 
included, and a recording layer is Co, Pt, and M (MX At least one sort and O of aluminum, Si, B, Zr. Hf. Ti, Y, 
Sc, and La are used as a principal component, and It is a formula about the atomic ratio in a principal 
component. (Col-x Ptx) When expressed with 100-a-b Ma Ob. 0.15<=x<=0.B0, 2<=a<=15, the magneto-optic- 
recordlng medium that is 5<=b<=25. 

(2) On a transparence substrate, it has a dielectric layer and a reoording layer in this order, and a reoording 
layer Is Co, Pt, and M <M). At least one sort and 0 of aluminum. Si, B, Zr. Hf, Ti, Y, Sc, and La are used as a 
principal component, and it is a farmuia about the atomic ratio in a principal component {Co1-x Ptx) When 
expressed with 100-a-b Ma Ob, The magneto-optic-recording medium which are 0.1 5<=x<=0.80. 2<qa<=15, 
and 6<=b<=25, and consists of the grain boundaries where a recording layer surrounds rain-like a crystal grain 
child and each crystal grain child. 

(3) The above (1) or (2) magneto-optic-recording media whose remanence ratio of a reoording layer is 0.9S or 
more. 

(4) One magnetff-optic-reoording medium of above-mentioned (1) - (3) whose wavelength of playback light is 
eOOnm or less. 

(5) One magneto-optic-recording medium of above-mentioned (1) - (4) whose ratios which a recording layer is 
constituted from a crystal grain child and the grain boundary, and a crystal grain child occupies in a recording 
layer are more than 55 volume %. 

(6) One magnehy-optic-recording medium of above-mentioned (1) - (5) whose mean particle diameter of the 
crystal grain child of a recording layer a recording layer consists of a crystal grain child and the grain, 
bwndary. and la 50-200A. 

(7) One magnetn-pptio-recording medium of above-mentioned CD - (6) whose principal components of the 
grain boundary of a reoording layer a recording layer consists of a crystal grain child and the grain boundary, 
and are the oxides of M. 

(8) One magneto-j^tic-reoording medium of above-mentioned (1) - (7) whose average width of face of the 
grain boundary of a reoording layer a raconding layer consists of a crystal grain child and the grain boundary 
and is 10-30A. 

[0015] 

[Function and Effect] As described above, it is known by knowing becoming the alloy which added B etc. to 
CoPt with perpendicular magnetic anisotropy films by adding oxygen further, and preparing a metal-substrate 
layer that a vertical magnetic anisotropy will improve. 

[0016] Crystalline-structure structure becomes pillar-shaped and it is being thou^t of for an anisotropy to 
arise to a film surface perpendicular direction according to the size effect to become perpendicular magnetic 
anisotropy fiims by oxygenation. The columnar structure of perpendicular magnetic anisotropy films is reported 
by the above-mentioned reference 2. What is necessary is just to make it ideally the single domain structure 
of the membranous demagnetization factor N= 1 in peipendicular magnetic anisotropy films, in order to 
improve the square shape nature of a vertical magnetization curve. Therefore, If each crystal grain child's 
magnetic association is cut off and it is made for flux reversal to produce it like the isolated single domain 
particle, vertical coercive force will serve as max and the square shape nature of a magnetization curve will 
become good. However, when a columnar structure is made to arrange a crystal grain child as mentioned 
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above, if the coiumnar crystal has grown to be homogeneity to the film surface perpendicular direction, it is 
satisfactory, but since the columnar crystal which surely inclinre from a film surface perpendicular direction, 
and grows aslant is made, when it has a targe area like the recording layer of a magneto-optfc-recording 
medium, a problem arises in homogeneity, and there is a problem tliat the bad part of the square shape nature 
of a car loop formation will be made. 

[001 7] On the other hand, the element M with big compattibillty with oxygen Is added into a CoPt alloy with a 
big car angle of rotation, and thereby, you make it the shape of a grain which uses an M acid ghost as a 
principal component surrounded with the grain boundary phase in crystal grain, and make it isolated in this 
invention by beir\g clear and forming the grain boundary wher« width of face Is wide. For this reason, the CoPt 
alloy magnetism miorocrystal of the face-centered-cubic (fee) structure of hawing orierrtation (111) distributes 
to high density, and the very good recording layer of the square shape nature which each crystal grain child 
serves iike a single domain particle is realized. Moreover, since there is little magnetic heterogeneity produced 
by turbulence of the crystal orientation of a columnar crystal like [ in the case of a columnar structure ] or an 
array, uniform magnetic properties are acquired covering a large area. 

[0018] And this recording layer has a large car an^e of rotation in a short wavelength region. Since saturation 
magnetization will generally become low if the content of an alloying element M and oxygen increases, in 
connection with it, a car an^e of rotation becomes sm^l. Howsvar, in this invention, while controlling the 
organization of a recording layer. 600nm or less of new effectiveness that reduction of the «u- wigle of 
rotation in a 400-600nm short wavelength region can be suppressed et^eoially very small Is acquired by 
maWng the addition of M or oxygen into predetermined within the limits. For this reason, even when the 
playback light of the short wavelength corresponding to high density record is used, high [ C/N ] Is corijointly 
obtained with the above-mentioned angle-of-el ovation form ratio. 

[0019] Moreover, since the stacking tendency (111) of the crystal grain child of a recording layer becomes still 
better by forming a recording iayer on the ^ove-mentioned predetermined dielectric layer, a vertical magnetic 
anisotropy becomes large. Since the above-mentioned predetermined dielectric layer penetrates iight, it is 
applicable to the usual magneto-optio-recording medium in which a laser beam carries out Incidence through a 
substrate. Moreover, the enhancing effectiveness by the multiple echo is also acquired by this dielectric tayer. 
[0020] Moreover, In this Invention, since it is not necessary to heat a substrate on the occasion of the record 
straitifioation, it is cheap and the easy resin substrate of handling can be used. 

[0021] Moreover, since it is not a multilayer, this recording layer is 10B. The repeat rewriting property more 

than a time is acquired. 

[0022] 

[Elements of the Invention] Hereafter, the concrete configuration of this invention is explained to a detail. 
[0023] The example of a configuration of the magneto-qjtic-reeordlng medium of this invention is shown in 
dravying 1 . This magneto^optic-recording medium has the first dielectric layer 12, a recording layer 13, the 
second dielectric layer 14, a reflecting layer 16, and a protective layer 16 In this order on the transparent 
substrate 1 . 

[0024] A recording layer uses Co, Ft. M (M is at least one sort of aluminum, Si, B, Zr, Hf, Ti, Y, Sc. and La), 
and O as a principal component. And the atomic ratio in a principal component is a formula. (Go1-x Ptx) ft is 
expressed with 100-a-b Ma Ob. In the above-mentioned formula, it is 0.1 5<=x<=0.80, 2<=a<=15, and 5<=b<=25, 
and is 0.4<=x<=0.6, 5<=a<=10, and 10<=b<=20 preferably. If x is too small, the square shape nature of a car 
loop formatiori will worsen, if too large, a car angle of rotation will become small, and high coercive force is not 
acquired. If a is too small, a car angle of rotation will become small and high coercive force will not be 
acquired, either. If a is too large, high coercive force wiil not be aoquired. If b is too small, high coercive force 
will not be acquired but the square shape nature of a car loop formation will also worsen. If b is too large, the 
car angje of rotation in a short wavelength region will become remarkably small. In addition, the presentation of 
a recording layer can be measured by EPMA eto. 

[0025] Into a recording layer, M oxidizes selecthrely and forms an oxide phase. As M, at least one sort of 
aluminum. Si, B, Zr, Hf, and Ti is desirable, and at least one sort of aluminum and Si which are especially easy 
to oxidize selectively is desirable. 

[0026] As for a recording layer, it is desirable to consist of the grain boundaries which surround grain-like a 
crystal grain child and each crystal grain child. That is, it is desirable that a recording layer is not columnar 
crystal structure, in this description, it is surrounded by the grain boundary over the perimeter with liie grain- 
like crystal grain child ~ the crystal grain child of the method configuration of ** is meant mostly. As for the 
average of major axis/miror axis of a crystal grain child, it is desirable that it is 1-2. 

[0027] A grain-like crystal grain child is a magnetic phase which uses Co and Ft as a principal component, and 
has the fee structure of orientation (111). The grain-like crystal grain child may consist of only Co and Pt 
substantially, and M and O may be dissolving further. 

[0028] Although the grain boundary which encloses a grain-like crystal grain child uses M and O as a principal 
component and the oxide phase of M is a subject, other elements, for example. Go, may be contained and it is 
thought that it exists as an oxide of Co in this case, the oxide 203 with the usually most stable oxide of the 
grain boundary, for example, aluminum, Si02 etc. — ****** — aWiough it exists, you may be deflecting from 
such stoichiometric composition. In addition, since the oxide phase of the grain boundary exists as a very 
detailed crystal phase near an amorphous state, it is difficult to detect in the usual X diffraction. 
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[0029] a grain-like crystal grain child's mean particle diameter — desirable — 50-200A — they are 50-1 50A 
more preferably. If mean particle diameter is too small, superparamagnetism-behavior will become strong and 
coercive force will become low. Since flux reversal like a single domain particle stops arising when mean 
particle diameter is too large, coercive force becomes low and the square shape nature of a oar loop formation 
also worsens. In addition, a grain-like crystal grain child's mean particle diameter measures the CoPt (111) fuH 
width St half maximum in an X diffraction, and asks for it from the formula of SHIERA. 
[0030] the average width of face of the grain boundary — desirable ~ 1 0-30A — they are 1 5-25A more 
preferably. Since it becomes impossible to fully out off magnetic association between grain-like crystal grain 
chiidr»n vAan average vwdth of faoa Is too small, coercive force becomes low and the square shape nature of 
a oar loop formation also worsens. Sinca the rate of a volume ratio of the crystal grain child of the shape of a 
grain which is a magnetic phase becomes low althou#i the square shape nature of a oar loop formation is good 
when average width of face is too large, a car angle of rotation will become very small. In addition, it asks for 
the average width of face of the grain boundary using a transmission electron microscope. The minimum 
distance between the crystal grain children of the shape of an aiilacent grain is speoifioaily measured, and it 
asks for the average of measured value. As for the number of measured value used for average calculation, 
carrying out to 50 or more is desirable. 

[0031] The ratio which a grain-like crystal grain child occupies in a recording layer is mow than 65 volume % 
more prefer^ly more than 55 volume % If the ratio of the crystal grain child of the shape of a grain which is a 
magnetic phase is too low, a car angle of rotation will become remarkably small. It asks for a grain-like crystal 
grain child's ratio using a transmission electron microscope. 

[0032] 10-20Qnm of record layer thickness is 10-50nm more preferably. Since the inclination which does not 
serve as continuation film but serves as island-shape structure arises when a recording layer is too thin, a oar 
angle of rotation will become small. On the other hand, when too thick, the inclination for the remanence ratio 
of a car loop formation to fall is shown. 

[0033] The property of a recording layer is as follows. As a remanence ratio, 0.95 or more are obtained easily 
and it can also set to 1.0. Moreover, as coercive force, more than 1.0 kOe is obtained easily and it can also 
consider as the value which also attains to 2 kOe more than 1.5 kOe. Moreover, the wavelength of 600nm or 
lass, considering as 0.30 degrees or more is easy, and the car angle of rotation in a 400-600nm short 
wavelervgth re»on can also usually be espeoidly made into the value which also amounts to 0,35 degrees or 
more and 0.5 degrees. 

[0034] Although it is desirable to use various gaseous-phase methods, such as vacuum deposition, a spatter, 
the ion plating method, and a CVD method, for formation of a recording layer, it is desirable to use especially a 
spatter. 

[0035] When using a spatter, the target which consists of a sintered compact containing Co, F>t, and an M acid 
ghoat may be used, and a spatter may be simultaneously performed using a CoPt alloy target and an M acid 
ghost target. Moreover, a CoPtM alloy target, a CoPt alloy target +M target, eto. are used, and it is Aj-02. A 
reactant spatter may be performed in a mixed-gas ambient atmosphere. As for division-ratio 02/(Ar+02) in a 
reaotant spatter, it is desirable to consider as 0.2 - 2.5 volume % extent. In the case of RF spatter, a spatter 
pressure is usually 1x10-2 - 5x10-2Torr preferably 5x10-3 to 5x10 to 2 Torr. It is because the one where a 
spatter pressure is higher can make a crystal grain child small. What is necessary is just to let a spatter 
pressure be 1.5x10-3 - 4x10-3Tarr extent in an ion beam spatter, since spatter particle energy is higher than 
the usual spatter and a crystal grain child tends to become small. What is necessary is just to determine other 
various conditions in a spatter suitably according to the class of spatter method. 

[0036] The usual resin substrate can be used for the substrate of the magneto-^ptic-reoording medium of this 
invention, and a heat-resistant low cheap polycarbonate substrate can also be used for it. Although it Is 
necessary to use the substrate of expensive heat resistant resin when the substrate temperature exceeding 
200 degrees C is needed at the time of the record stratification, in this invention, at the time of the record 
stratrfioation, a substrate may not be heated but a siiistrate may usually be cooled with water cooling eto. In 
this invention, when a recording layer is formed on the sifcsfa-ate of the temperature exceeding 200 degrees C, 
a crystal grain child will grow and coercive force will become low. Moreover, since a medium noise becomes 
high, C/N will become low. 

[0037] Since record light and playback light are irradiated through a substrate, a substrate consists of 
transparence construction material, such as resin and glass, but In this invention, as mentioned above, a 
polycarbonate substrate can be used. On the surface of the substrate, the pit which shows the groove for 
tracking signal detection, the address, etc. is formed beforehand. 

[0038] The first dielectric layer and the second dielectric layer consist of dielectric matter which consists of 
various oxides, carbide, a nitride, sulfides, or such mi)Cture (LaSiON etc.). For the improvement in C/IM, and the 
improvement in dependability of a recording layer Although both are prepared desirable at least on the other 
hand more preferably this invention — Si3 N4 etc. — zinc oxides, such as aiumimium nitride, such as silicon 
nitride and AIN, and ZnO, and In 203 etc. — indium oxide and aluminum 203 etc. — especially the thing to 
establish for the first dielectric layer containing at least one sort of an aluminum oxide is desirable. In addition, 
a zinc oxide (ZnO) is a hexagonal system crystal, indium oxide (In 203) is a cubic crystal, and others are 
[ among these ] amorphous [ the zinc oxide ]. By forming the above-mentioned recording layer on such first 
dielectric layer, the stacking tendency (1 1 1) of a recording layer becomes still better. That is, the big recording 
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layer of a vertical magnetic anisotropy is realized, without preparing a metal-substrate layer like the above- 
mentioned conventional GoRBO film. For this reason, a signal can be read even if it carries out incidence of 
the playbeok Mght through a substrate. And since an apparent car angle of rotation can be enlarged using the 
enhancing effectiveness by the multiple echo, it is possible to obtain a big playback output Although especially 
the first dielectric layer thickness is not limited, it is desirable to b« refsrred to as 5nm or mwe for the 
improvement in a crystai stacking tendency of a recording layer, and in of der to use the enhancir^ 
effeotiveness, it is desirable to be referred to as about 20-200nm. The ooncrata thickness of the first 
dielectric layer should Just determine ttot the optimal enhancing effiaotivensBS Is acquired in constderatlon vf 
an optical constant, thickness, etc. of each class which constitute a medium. In addition, as for the second 
dielectric layer thickness, it Is desirable thait it is about 10-10ftim. As for each dielectric layer, being formed 
by gaseous-phase methods, such as a spatter, is desirable. 

[0039] A reflecting layer is prepared for the improvement in C/N. As for the construction material which 
constitutes a reflecting layer, it is desirable that they are metals, such as Au, Ag, Pt, aluminum, Ti, Or, nickel, 
and Co, an alloy containing these, or a compound containing these. As for a reflecting layer, forming by 
gaseous-phase methods, such as a spatter, is desir^le. As for the thickness of a reflecting layer, it is 
desirable to be referred to as about 30-200nm. 

E0040] A protective layer is a resin layer prepared for protection of the cascade screen to a reflecting layer. 
Althmjgh especially the resin that oonstrtutes a protective layer is not limited. It is desirable that It is the 
hardened material of a radiation-curing mold compound. What has an acrytic radical as a radiation-curing mold 
compound is desirable, and it is desirable to harden the paint film containing this, a photopolymerization 
sensitizer, or an initiator with ultraviolet rays or an eleotrmi ray. and to make it into a protective layer, 
protection layer thickness — usually — 1-30 micrometers desirable — 2-20 micrometers it is . 
[CK)41] 

[Example] Hereafter, the concrete example of this invention is shown and this invention Is further explained to 
a detail. 

[0042] <Example l> plural high frequency magnetron sputtering equipment Is used, and It Is Si3 N4 with a 
diameter [ of 4 inches ], and a thickness of 5mm. The spatter of the sintering target was carried out on the 
following conditions, and the dieiactric layer with a thickness of lOOnm was formed on the Corning 7059 glass 
substrate which carried out water coding, 

[0043] dieleotric layer spatter condition ultimate-pressure force : 7x10-7Torr sputtering gas: — Ar-10 volume 
%m spatter pressure: ~ lxlO-2Torr charge power : 2,4 W/cm2 membrane-formation rate : 10 nm/min [0044] 
Then, continuously, on the Co55Pt45 (atomic %) alloy target with a diameter [ of 4 inches ]. and a thickness of 
3mm. the spatter of the multicomponent target which has arranged aluminum chip of 5mm angle with sufficient 
symmetric property was carried out on the following conditions, and the recording layer with a thickness of 
30nm was formed. On the oooasi«i of the spatter, aluminum content in a recording layer was controlled by 
changing the number of aluminum chips. Moreover. 02 In sputtering gas The oxygen content in a recording 
layer was controlled by changing a ratio. !n addition, as for the substrate, water cooling was continued also at 
this time. 

[0045] recording layer spatter condition sputtering gas: — Ar-0.1 volume %02 - Ar-2,5 volume 9S02 spatter 
pressure: — 3x10-2Torr charge power : 4.0 W/cm2 membraneHbrmation rate : 10 nm/min [0046] Thus, the 
following measurement and assessment were performed about the formed recording layer. A result is shown in 
atabie 1. 

[0047] ft measured with the recording layer presentation EPMA. However, the sample for presentation 
measurement is 1 micrometer in thickness at the above-mentioned oondrtions, without preparing a dielectric 
layer. Only a recording layer is formed 

[0048] Using the Kerr effect measuring device by remanence ratio (theta kr/theta ks) Jasco Corp. of vertical 
coerorve force (He**), a car angle of rotation (thetak), and a car loop formation, the car loop formation in 
maximuin magnetic field 5 kOe and the wavelength cf 400nm was measured, and it asked after this. 
[0049] It asked from the CoPt (1 11) full width at half maximum using a crystal grain child's mean-particle- 
diameter (D) X-ray diffraction method. 

[0050] It asked using a crystal grain child's rate of a volume ratio and grain boundary thickness transmission 
electron microscope, 
[0051] 
[A table 1] 

« I {M=Ai, m^t-^^mmm 
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i04 {im) m 30 0.43 18* 7 0.6 0.S3 1.0 70 7D IB 

im Itm) 100 3C 0,43 n 3* 0.3 0.37 0.6 m 9S s 

106 (tt^ 100 30 0.4S 1* ID 0.9 0.28 0.8 260 8E SO 



[00^ Ab shown in a tabh 1, Ho is high, thetajt is liu-i;* «ind tli* square stiape nature of a oat ioflfr fprnuition is 
also good at iampta No.101-103 of tills Invention. On the other hand, although the square ahape nature of a 
car loop formi^on Is good. Ho is low at sample No-W by wWeh M opinrteiit exceeds this iiivaratabn r«*^, Sirtoe 
the grain boundary average width of ftice of sample Na104 is 15 A, magnetic aasoolatton between crystal grain 
children Is fully cut off. However, by sample NaltW, since the ratio of M to ewygan Is high, it is th<>uafrt that 
many M atoms In a crystal grain child which were not combined with oxygen dissolved, a crystal grain child's 
magnetic properties worsened, and He became low by this. In sample No.105, sirtce grain boundary average 
width of face becomes small since there is little oxygen, and maffietic association between crystal grain 
children exists, the square shape nature of a car loop formation has become [ Ho ] low bad. By s»nple NalOC, 
It is thought that the oxide of Co also deposited [ M ] in the grain boundary sinoe it was few, a magnetic 
crystal grain child's presentation beoame Pt Rich, tiietak beoame small and He also beoame low by this. 
[0053] In addition, with the saunple shown in a table 1, the avaragos of m^or axis/minor axis of a crystal gr^in 
chiW were 1-1.5. 

[0054] thetak in the wavelength of 400-600nm of sample NalOl was measured by tnaximum magnetic field 15 
kOe using the Kerr effect measuring device by Jasco Corp. Same measurement was performed also with the 
recording layer which does not contain the oxygen which carried out the spatter, and which was formed in the 
pure Ar ambient atmosphere for the comparison. The following result was obtained when asitad for the ratio of 
thetak of sample No.101 to the recording layer which does not contain oxygen in each wavelength. 
[0055] 

Wavelength (nm) thetait (%) 400 M450 95500 B06S0 80600 67 [0058] This result shows that lowering by 400- 
500nm whose lowering of thetak by oxygenation is the wavelength bands of the blue laser which is probably 
understood are very small in a short wavelength region, and will ba realized especially in «ie -ftjture is hardly 
seen in sample No.101. In addition, the recording layer which carried out the spatter and which was fbrmod In 
the pure Ar ambient atmosphere did not become perpendicular magnetic anisotropy films. 
[0057] Coercive force was measured with the recording layer sample formed like sample No.102 about sample 
No.102 except having not prepared a dielectric layer. Consequently, by forming a recording layer on a slttcon 
nitride dieleotrio layer showed that He and square shape nature became high. Moreover, when crystalline 
assessment was performed according to the X diffraction about both samples, it turned out that the way of 
sample No.102 has the large reinforoament of a CoFH: (111) peak, and crystrilinity is good. It is thought that 
the improvemMit In Ho and square shape nature is based on crystalline improvement. In addition, the 
equivdent result was obtained even when a dielectric layer was constituted from alumimium nitride, a zinc 
oxide, indium oxide, or an aluminum oxide. 

[0058] The dielectric layer with a thickness of eOnm was formed using <exampl6 2> plural high frequency 
magnetron sputtering equipment on the Corning 7059 ^ass substrate which carried out the spatter of the AIN 
sintering target with a diameter [ of 4 inches ]. and a thickness of 5mm, and carried out water coding on the 
following conditions. 

[0059] dielectric layer spatter condition ultimate-pressure fwce : 7x10-7Torr sputtering gas: — Ar-10 volume 
%N2 spatter pressure: — 1x10-2Torr charge power : 2.4 W/cm2 membrane-formation rate : 15 nm/mir [0050] 
Then, continuously, on the CoPt alloy target wHth a diameter [ of 4 inches ], and a thickness of 3mm, the 
spatter of the multicomponent target which has arranged Si chip of 5mm angle with sufficient symmetric 
property was carried out on the following conditions, and the recording layer with a thickness of 30nm was 
formed. As a CoPt alloy target, three sorts, Co50Pt50 (atomic %). Co15Pt85 (atomic %), and Co90Pt10 (atomic 
%). were used. On the occasion of the spatter. Si content in a recording layer was controlled by changing the 
number of Si chips. Moreover, 02 in sputtering gas The oxygen content in a recording layer was controlled by 
changing a ratio. In addition, as for the substrate, water cooling was continued also at this time. 
[0061] recording layer spatter condition sputtering gas: — Ar-0.2 volume !402 - Ar-3.0 volume ilS02 spatter 
pressure: — 3x10-2Torr charge power : 4.0 W/cm2 membrane-formation rate : 18 nm/mln [0082] Thus, about 
the formed recording layer, the same measurement and assessment as an example 1 were performed. A result 
is shown in a table 2. 
[0063] 
[A table 2] 
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IWOAi A9 shown in a table 2, He Is higK tlwtak is (arge and the aquare sthape nature of a car loop fbraiiition is 
also good at satm>le No.201-203 of this invention. On the othtt' liaMl. tStiMM^ the square shape mtture of a 
ear loop fomiation is goad, Ho is low and thetak is small at sample M&.204 by which an oxygen content exceeds 
this invention range. Sinoa the thing with low Ho has the small diameter of crystal grain, small one has 
C thetak ] the average v*idth of fiaoe of the grain boundary as large as 35 A, and a crystal grain chlfcrs ratio is 
considered to be 40 volume * because rt is low. Since the ratio of the oxygen to M is high, by sample No.204, 
the oxygen which was not combined with M combines with Co, and deposits in the grain boundary, and it is 
thought that Co concentration in a crystal grain child decreased by this, and it is thought by them that oxygen 
is dissolving also in a crystal grain child. In sample No.205, since there is too much Pt, He becomes low and 
thetak is small. In sample No.206. since there is too little Pt, the square shape nature of a car loop formation 
is geitting wprse. 

[0065] bi addition, with the sample shown in a table 2, the averages of miyor aMs/mtnor axis of a crystal grain 
child were 1-1.5. 

[0066] On the polycarbonate substrate with a diameter [ in which the groove for <example 3> tracking signal 
detection was formed ] of 130mm, the first dielectric layer with a thiokness of 60nm, a recording layer with a 
thickness of 20nm, the second dielectric layer with a thi<^ea8 of 70nm, and a reflecting layer with a thickness 
of SOnm were formed in this order, and the magneto-optic dld( was obtained. The n&xdim layer was formed 
like sample No.103 of an exampie 1, the first dielectric layer and the second dielectric layer wwe liormed IB« 
the dielectric layer of an example 1, and the reflecting layer was formed by tfw spatter of afuminufn. It Is 0.64 
micrometers when the record reproducing charactaristios of ttwe magneto-optie disk were investignted using 
Ar laser with a wavelength of 488nm. It is 45 dB in pit length. Qood C/N to aay was obtained. 
[0067] The effectiveneee of this invention is clear from the reeift of the above example. 

[Translation donej 
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* NOTICES 

JPO and INFIT are not responsible far any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original prsoisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 

DESC^ 
tefii* Dro^^^ Drsawingid 

lESlGSCdnE-U It is the mimetic diagram Growing the cross-section structure of a magneto-optic-recordlns 
meditmi. 

[Description of Notations] 
1 Substrate 

12 First Dielectric Layer 

13 Recording l^yer 

14 Second Dielectric Layer 

15 Refieoting ijoyer 

16 Protective Layer 

[Trarvslation done.] 
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mibX. 0. 9 5£X±iimMicn^n. l. okt 

Mm^mhtl, 1. 5 kOeEl±. 2 kOettiS-SiCfct 

0~6 0 0niii©fij!tftJa-(?O*-[aI(E^^, ii^, 0. 
SO" U±tt?>^ili!iimii'tib*). 0. 3 5' Uh, 40 

10 0 3 4] mBmmai. mmm. :^^y^m. 

EO 0 3 5] Co, P ttO: 

t:m\ mi^^^^y^^nfi'DXhi:.^^ ttz, Co 



RiStt;^/-? 5^ ? T t J; V \ Kr&tt;^^-^ y^miz 

iS\fi&BVtO> / (Ar+Os ) it. 0. 2~2. 5 

f;«/^5'^'««'^[c(*, at, 5X 1 o" -5X 1 o"" 
Torr. iif*L<iilX10'''-5X10'' Torrt?fe-5. 
X /■? y E;tl^5 Ml, ^li 5 ^s^^Si^ */J^ ^ < ^ 1 5 >4i 

^<)fe^|^v^©T, ;^^<s'^ffi:^«i. 5X10"- 
4 X 1 o" Torrmtirm3:^\ 

[0036] ;^aS9l^j^lS^IEi^f|CO£«I^U. aff 

^f:J;t)JftS?L-CtJ:v\ *^?^[i*3V^T, 2 0 0lC^ 
[0 0 3 7] »3fc*3±U!S^JtttSKIrlLTlltS 

[0 0 3 8] ^^^®fit:l*Ji{J!^rW«(^:itt, 

mm. mm. mm. mm^^^^ii^fih<Dm^ 
m (Las ioN^^if) m-hfammmwt^hm^ 

^ii. c/N«|l5±*sJ;tJ«ie»Scoftg|<ilBj±c?3t» 

SI, AIN^«7Jaft:r^U? = !?A, zno^rogi^fcig 
In. 04 ^©gMb-1'Vt?^'Aj3iytAl2 0> # 

K^kffitB (zno) \tf^lsmmSkxh'o . mt-^yiP 

?A (I n. 0= ) flfettlfSW 

i-Siiicii], le^i® (1 1 1) iai^tt;4s$f,ts 

»hti^. irfj:bh. ±mLitm<DC o P t BOK© 
^^A^Lxi,m^m^m^tiixB?>. Lt>i,. 



9 

[0 0 3 9] mMm\t, C/N|6iJ:(?Jfc4?>(^ffitt5>tl 10 

So Kmrn^-rmwii. au, Ag, p t, a 

1 . T i , C r , N i , C o^W^l, feStMi^tlt. 
t5^iWSU\ RStli«»f$«, 3 0~2 0 0nii 

[00401 mm. mm^-ffmsismmioit 

5 r i U\ JSckiii<te#^i: LTMcr ^' 'J 20 

mn. i~3 omm , fftt<K2~2 0MB -efcs. 

{00 4 1} 

(004 2] <mmni>mMm'^i^^htiy^^i 

4 mWi'-'^yhi^rm^m^Xy^^^yfUt.ll^Lfc 30 
a-=:>^7 0 5 9 #7;^S«i:;cJf ^ 1 0 OnnKOHS 

[00 4 3] ^mi;^/-S-yj^4^<i|: 

: 7 X 1 Torr 
yi./^yi'-ifT. : Ar-1 Oflka%N. 
j;^/-5s;^fE^j : IxiO^Torr 



tPf 8-2 7 9 1 9 5 
10 

m.m:h : 2. 4ir/M 

H^^St : 1 Oiw/iilin 

[0044] ^0^, IS^LT, igS4-<'>f^, fp^S 

©A 1 ^y:f=kn»V\^A<m.mvtcm^^~^'y V^T 
t&mi^X?^y<y^L. m^-iOmOWLmm^h 

i^i:rmM^<r>Aitmmmhtz, tit, y.^<y 
ft, .■ 
^^*^^mf}: axiO^Torr 
SAtA :4. tVm 
WmM. : 1 OaK/atin 
[0 0 4 6] r<©J:5fcL■C?g^Ufci^Silr-o^,^T, 

[004 7] lEifegffllt 

E.PMAicJ:i3Sl5eLfc„ Itfti.. «SISfflrof->7° 

[0 04 8] m^m<r}m^ ihcD . :&>-tite# 

(9k) . ;&-y!.-7-<0jH^M^ fflkr/flks> 
[00491 m^ML^(DW-mtfM (D) 

xmmm^m^xcop t (in) t^-^-^iHits 

10 0 5 01 ^^fe^©<j^it^fej:r;t^afemia;ic 

[005 1] 
[^1] 



^#0B¥8-2 7 9 1 9 5 



1 (M=Ai. mt'ir-{$iimmB) 











(mm 


Hc± 




0kr 


0 


m 




No. 


(no) 


(no) 


















(A) 


101 


lOQ 


30 


0.43 


S 


23 


1.4 


0.39 


1.0 


140 


7B 


25 


102 


IIMI 


30 


0.43 


S 


15 


1-4 


0.41 


1.0 


130 


m 


W 




100 


30 


D.4S 


12 


7 


1.6 


0.38 


1.0 


TO 


70 


IE 


104 (sm 


100 


30 


0.43 


18* 


7 


a. 6 


0.33 


1.0 


70 


70 


IB 


105 (ttR) 


100 


30 


0.43 


11 


3* 


0.3 


0.37 


D.6 


250 


9S 


6 


miom 


100 


30 


0.43 


1+ 


ID 


0.9 


0.28 


0.8 


250 


8S 


SO 



[ 0 0 5 2 ] S 1 fcjp^^ts X 5 tc, :¥^m<o-^y:f/v 

No. 1 0 1~1 0 HciiJjSi<, ekti±^<. 

M.mmmi±m^f-y:fmo. io4m*- 

No. i0 4<^i^fi,t!t#¥iS«lii 5 A/j©-?, tt^Bii:^ 

^-y/i/No. 1 0 4 -mmm^Mtmoii:^tm\>-'tt 

y<r)mmi^m< ^£-^x\>-^i,, ■f>-:fmo. i o 6 Til 

Mt^'p^i^-^fzib. mnmcc o ©s^itti-bff ,^ t-cm so 

ttlg*JS^fflmsp t y -y^ir/i yj . J; 9 k 
[0 0 5 31 I'^ij. »i\C7^i-fyf/i'Xit. MM"?- 

10 0 5 4] n:^^%^m:^-^m^mmm^\ « 

1 5 kOe-ef-^-y/VNo. 1 0 1 (O^ft 4 0 0 ~ 6 
0 OnnfCfctf 5 fl k iSriWS&Lfc, JtfiittOfcftK:, OfiA r 

^ItS^tSti^y/Wto. 1 0 l©fl kroifc^S:, ^ 40 
[00 5 5] 

4 0 0 94 

4 5 0 9 5 

5 0 0 9 0 

5 5 0 so 

6 0 0 6 7 

[0 0 5 6] z(n'i^m-^h. f >'7Vi'No. 1 0 1 mm. 



[0057] ^mm^wnifit^-^tMrnyz/m 

yyVi/Ko. 1 0 2 i^iov^T, »:;ij«ltSS?rff^£o 
S i i t j; 19 , He *3 J;t/^^tt^SiS < f£i zbi)it>ti^ 

coPt (111) M-^mmt^^^i.mmt^k 

[0 0 5 8] <mm2>0.7cmm'^i^^ho>7i.A 
'y^mw^m\,^x, wMA^yf-, ms5iii)ii©AiN«E 

[00 5 9] mmy^^^y^m^ 

SiiEA : 7 X 1 O"* Torr 

y^fffi^] : 1X10^ Torr 
SA«;f3 : 2. 4W/cni' 
S^eaS : 1 Snm/min 

[0 0 6 0] -erot, iiaUT, l:S4^'>5F, J?$3 
raniOCo P t^^^'-'/.;/ 5 rarefies i f-yT't' 

•^^L, 3 OnmrolEifel^flgjtLfc, CoPt^^ 

pt» . co„ pt,. (11-?%) ©3as-ffl 
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;%/^->'^';tf:^ : Ar-0. 2j^a%0. -Ar-3. 0 
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*>i-'^3'i5'ffi:^ : 3X 1 o" Torr 
^Xn.-h : 4. OW/cra' 
^ffiSS : 1 Snu/min 

(006 3J 



% 2 (M- s I , msrufX^^i^mmm 



(rm) (na) x 



Bd± Ok aiir 
ftOe) (dec) /ffks 



201 


60 


30 




60 


SO 


203 


BO 


30 


204 CJttt) 


60 


30 


20S mti 


60 


30 


ZS6 ttbtS) 


60 


30 



0.48 2 % 

0.49 6 10 

0.49 8 22 

0.4S 8 30* 

D.B3* S T 

0.09* T T 



1.2 0.40 1.0 

l.< 0.40 1.0 

1.S 0.3B 1.0 

ai 0.20 1.0 

0.9 0.14 L.0 

1.0 0.3S 0.6 



200 96 10 

100 65 26 

80 eo 26 

40 40 36 

100 n) 20 

1(» TO 20 



[0 0 6 4J «2{c:^$n5J:5t, lfm<nfyf>^ 

No. 2 0 1~2 0 3t?«, Hc^5|5<, flk}}S±#<, 

^m^ifmM%:}Mmy'fm^. 2 0 4-rft, * 

:/;^No. 2 0 4m M^;:»■t5g^*OJt**5ii^^^dD 

t #x btlS, iJ-yy/l'No. 2 0 5 -CUP t AS#-t-f $ 
/L-No. 2 0 6-tf«Pt;as^4rf5fc*, 1i-f\^—f<T> 
[0 0 6 5] ^2jC:^tf-W^m SSSm^ 

[0 0 6 6] <^^iM3>^5^/3py^rg^tj|JiJffl©^^ 



1. 7 OnnOg-Mmit;J;y^*S 5 OnmCOKSt 

^iillJij 1 cDf-y^Mo. 1 0 3 bm.\c\^x3^\.. % 

30 8niii(DAr I/— ■fSrlV^r^'^fcii^, 0. 6 4;jm 

[0 0 6 7] £ii-h«ii«iijiiffl«s*a>&, mmmm^ 

5. 

[?f^»SiW] 

1 mw. 

12 H-^S^i 

40 13 mm 

15 KMJi 

16 mm 
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